Functional alterations in neural circuits in Alzheimer's disease.
While a correlation exists at the regional level between the distribution of neurofibrillary tangles and the predicted sites of brain dysfunction based on clinical and functional neuroimaging studies, the relationship between neurofibrillary tangles and neuronal dysfunction is poorly understood. Using cytochrome oxidase activity as a marker of neuronal functional activity, we found reductions in metabolic activity both in a hippocampal subfield with a high density of neurofibrillary tangles (CA1) as well as in subfields relatively spared (CA3, dentate granule cells). In contrast, we found no reduction in activity in primary visual cortex. Using in situ hybridization, we found a selective reduction in a mitochondrial-encoded cytochrome oxidase mRNA transcript with sparing of a nuclear-encoded transcript. These results suggest that the reduction in cytochrome oxidase activity in Alzheimer's disease brain may be related to an alteration in mitochondrial gene expression. The absence of a direct correlation between structural pathology and cytochrome oxidase activity suggests that neurons that remain structurally intact in Alzheimer's disease may nonetheless undergo substantial changes in metabolic activity.